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AND THEIR IMPACT ON HUMAN HEALTH 


(Review Paper) 
*ABSTRACT* 


Strawbery is the most widely consumed fruit worldwide. This abstract provides an overview of 
the potential health implications of chemical residues found in strawberries. 


strawberries are susceptible to the application of various agrochemicals including pesticides and 
fungicides, to protect against diseases. These chemicals, can leave residue on the fruit, which 
may have unintended consequences on human health when ingested 


In this Review | tried to examine current scientific literature on the subject focusing on the types 
of chemical residues commonly found in strawberries, their sources and their potential effects 
on human health. Studies have suggested that exposure to pesticides residues in strawberries 
may be associated with adverse health outcomes, including pesticide toxicity, increased risk of 
certain diseases and disruption of the endocrine system 


In conclusion this review discusses the importance of further research, improved farming 
practices consumer awareness to mitigate the potential health risk associated with chemical 
residues in strawberries 


It emphasizes the need for sustainable agriculture and increased vigilance in ensuring the 
safety of this populars fruit for consumers. 
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*INTRODUCTION* 


Strawberry (Fragaria vesca) 


It is an important fruit crop of india and its commercial production is possible in temperate and 
sub-tropical area of the country but varieties are available which can be cultivated in the 
subtropical climate.(1) 


In India, it is generally cultivated in hills it's main center of cultivation is Nainital (district) and 
dehradun in uttar pradesh, mahabaleshwar, kashmir valley, Banglore and Kalimpong (west 
bengal). In recent years strawberry is being cultivated successfully in plains of Maharashtra 
around Pune, Nashik and sangli towns,(1) (23) 


The strawberries are grown throughout Europe, in every state of the United states, as well as in 
Canada and South america. The wide variation in climates within these regions and the wide 
adaptation of the strawberry plant permit harvesting and marketing, the fruit during the greater 
part of the year(23) 


Strawberries are popular but some important considerations but their are potential chemical 
hazards strawberries are known to be one of the fruits that can have chemical residues primarily 
due to the intensive farming practices used to grow them. These pesticides can be concern for 
consumers.(1)(11)(17)(23) 


*IMPORTANCE OF STRAWBERRY @* 


(1)Nutritional value :- 


strawberries are a rich source of essential neutrients including vitamin-c,fiber, and antioxidants. 
They can contribute to a healty diet.(1) 


(2) Heath benifits:- 


consuming strawberries associated with various health benifits, such as improved heart health; 
reduced risk of chronic diseases and better immune system support(1) 


(3) Antioxidants:- 


Strawberries are loaded with antioxidants, which help protect the body from oxidative stress and 
may reduce the risk of certain diseases. 


(4) Dietary fiber:- 
the fibers in strawberries can aid in digestion and help regulate blood sugar levels. 


5) Economic Importance:- 


Strawberries are an economically important crop, providing ivehoods for farmers and 
contributing the Agricultural Industry 


Overall strawberries are important both for their nutritional value and their cultural and eonomic 
signifiance 


*TYPES OF CHEMICALS USES IN* STRAWBERRY FARMING @ 
strawberry farming involves use of verious chemicals to manage pest, diseases and promote 
crop growth, However, it's important to note that the choice and application of chemicals can 


vary widely depending on local regulations, farming practices and the specific needs of the 
crop(1) . That may include:- 


*1: PESTICIDES* 
There ame used to control. pests that can damage strawberry plants, examples include 
insectside to combat taxedo like aphids, and mites and fungicides to address fungal diseaser 


such of gray mold.(5) 


(A)Insecticide:- 
Insecticide are pesticide used to kill insects. They include ovicides larvicides use against egg 
and larvae respectively. Insectisidy are claimed to be a major factor behind the increase in the 


20th century's agricultural productivity.(18) 


Nearly all insecticides have the potential to significantly alter ecosystem. many more toxic to 
human for animals.Some becomes concentrated as they spread along the food chain.(19) 


Insecticides can be classified into two major groups 

(1)Systematic insecticides: - 

which have residual or lony term activity(21) 

(2) Contact Insecticides:- 

Which have residual activity. 

Some of the common insecticide which are being widely used in Mahablestwar (India) are as 
follows :- 


Profex,chloro-20(C9H11CI3NO3PS), 
Neon,Bio 303, Tafgor Caldon 50 S.P.,Lesenta. 


Residual problems:- 
The potential risk include acute poisoning, long term health effect, and environmental concerns. 


The harmful effects of the components commonly found in insecticides on its human of can vary 
widely, and the severity of these effect can depends on factors such as type of Insecticides 


level of exposure and individual sensitivity there are Some potential harmfull effects of there 
components. (2) 
(1) Active Ingredients- 


(a)Organophosphates: 
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Organophosphate 


“insecticide” 


These can cause y nausea, vommiting, diarrhea, headaches, and in severe cases, respiratory 
problem! and neurological symptoms.(7) 


(b)Pyrethoids - 


(0) 
Excessive may lead to skin and problems, and in rame exposure eye irritation, reyplinatory c 
ayer neurological proble (15) 


(2)Inert ingredients-These are often not disclosed, but they can sometime be toxic or cause 
allergic reactions in individuals.(11) 


(3)Metabolites- Some insecticide metabolity Can be more harmfull to human. health than the 
original insecticide itself Metabolity can sometime have longer residual activity which can lead to 
prolonged exposure if they persist in Soith food products.(13) (14) 


Some metabolites have been ascociated with an increased risk of cancer similal to the 
perent pesticide. 


metabolite may be mutagenic means they can cause changes in organisms genetic material, 
potentially leading to genetic mutation and associated health risks.(17) 


(4) Adjuvants- 
These can sometimes cause skin or eye irritation and the specific effect may vary depending on 
the adjuvant used.(19)(21) 


*2: HERBICIDES* 


There are used to provide este employed to control coeeds. that compete with strawberry plants 
for nutrients and water(1) 


Herbicides are also commonly known as 
weed killers are substances used to control undesired plants, also known as weds Selective 
Herbicides control specific weed species while leaving the desired crop relatively unharmed, 
while non- selective Herbicides can be used to clear waste ground industrial and constration 
side as they kill all plant material.(7)(18) 


TYPES: 

1) Selective Herbicides 

Selective herbicides are designed to target and control specific types of plants while leaving 
others largely unaffected(3)(4) . These herbicides are commonly used in agriculture to manage 
weed populations without harming crops. One example is 2,4-D (2,4-dichlorophenoxyacetic 
acid)(6) 

2)Non-Selective herbicides 

Non-selective herbicides are designed to control or eliminate a broad spectrum of plant species, 
including both weeds and desirable plants.(2) Glyphosate is a common example of a 
non-selective herbicide.(3) 

3)Pre-emerged:- 

Pre-emergence herbicides are applied to the soil before weed seeds germinate or emerge from 
the ground. They create a barrier that inhibits weed seedlings from establishing themselves.(3) 
4)Post emerged:- 

Post-emergence herbicides, on the other hand, are applied to actively growing weeds after they 
have emerged from the soil(5). They target established weeds and can be selective (affecting 
specific types of weeds) or non-selective (affecting a broad range of plants). 

5)Contact:- 

They only effect the plant parts they come into direct contact with. They do not translocate within 
the plant, This means they are affective above ground Foliage but not on rest or other plant 
parts.(16) 

6)Systemic- 

These are absorbed by the plants and transported throughout its vascular system. They are 
effective at killing the entire plant, including roots. Glyphosate is an example of a systemic 
herbicide.(15) 

(7)Residual Herbicide- 

Residued her bith remain active the soil for extra- ded period, preventing weed growth even 
after their initial application contact systemic herbicides.(15) 

These herbicides combine properties of both contact the systemic herbicides providing quick 
foliar kill and Systemic action within the plant.(12) 


Residual Effect- 


Herbicide have widely variable toxicity in addition to acute toxicity arising our from ingestion of a 
significant quantity sapidly, and chronic toxicity arising from. environmental and occupational 
exporare over long periodsperiods(14) 


The risk of Parkinson's disease has been Shown to increase with occupational exposure to 
herbicide). The herbicide paraquat is suspected. to be one such factor(11) 


Some of the common herbicide used in. Strawberries are as follows - 
Oxyflurorfen, napropamide, flumioxizin, perdimethalin, 


(1)Glyposate:- 
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glyphosate 


It in the subject of concern, a some studies have sugested possible link between glyphoseted 
exposure and heath issues, including cancer; particularly non-hodgking lymphoma.(10) 


2) 2,4-D- (2,4-Dichlorophenoxyacetic acid) 
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It has been linked to skin and eye irritation and respiratory issues.Long term exposure to high 
levely of 2,4-D may be associated with a greater risk of certain Cancer and reproductive 
problems(15) 


(3)Altrazine- 
Cl 


Ate 
AAW 
H H 


It has been associated with potential endocrine disrupting effects particularly in amphibians and 
aquatic life.(15) 


(4)Paraquat- 


O/ \@ 
H;C—N \_f N—CH; 


CI CI 


It is highly toxic and even a small amount can be lethel if ingested. Accidental injection can be 
lead to severe health issue, including lung and kidney damage.(18) 


*3: FUNGICIDES* 
Fungicides are used to kill parasite Fungi or their spores, They are most commonly chemical 
compounds but may include biocontrols and fungistatic, fungi Can cause serious damage in 
agriculture resulting in critical losses of yield, quality and profit. fungicides either be 
contact,transalaminar or systemic(20) . contact fungicides are not taken up into the plant tissue 
and protect only the plant where the spray deposited. Translaminar redistribute the fungicide 
from the upper sprayed beat surface to the lower, unsprayed surface.Systemic fungicides are 
taken up and redistributed through the xylem vessels(21) 


In the strawbery field contact and systemic fungicide has been used most othenly 
Some of the common fungicides which. Are used in Mahableshwor crop fields are as follows 


1)Contact fungicides- 
dhanuka m-45, captaf, companion,kawach syngenta, cosavet DF. 


2)Systemic fungicids- 
Bavistin, Index, sivic,plantomicine Blue, copper, acrobat 


Recidual effects- 
fungicide residues can affect potentiallya human heath in several ways. 


Acute Toxicity - In some cases immediate consumption of fruits with high fungicide residues 
can lead to acute poisoning causing symptoms. likes diarrhea,nausea, vomiting, abdominal 
pain.(20)(21) 


Chronic Exposure - Repeated consumption with residual fungicides over time. can result in 
chronic exposure. This can increase risk of long term health issues included damage to the 
nervous system, kidemy and liver, and potentially impact on endocrine system.(20)(21) 


*4:FERTILIZERS* 


fertilizers are used to provide essential nutrients to strawberry plants, including nitrogen, 
phosphorous and pottassium among others. 


To better undert and the harmful effects of fertilizes on Human Health, it is important to 
understand what Fertilizers are. These are chemical substance which are added to the soil to 
make it more fertile and thus produce more food products like fruits Vegitables from the plant. It 
is basically a composition of nitrogen, phosphorous and pottasium which when added to the soil 
makes it more fertile that it already may be (11) (14) 


The harmfull effect of fertilizers both the environment and the overall health of people is 
something which has not been too actively debated due to the lack of appropriate knowledge as 
to what fertilizer and pesticides can do to the overall health of people and the environment as a 
whole(10) . We see even today increased use of Fertilizer and pesticides to increase production 
in farming sector.(8) 


Some of the most commonly used fertilizes list in as follows:- 
Megafol,solubor,Calcibor,Amino XL,NPK 13:40:13 etc. 


Residual effects:- 


A study conducted showed that When Fertilizers are mixed with- pesticider the effects are 
compounded Some studies were showed that consumption of such foods increased the 
chances of fetal abnormalities along with abnormalities in the neurological and endocrine 
systems of the baby. It also showed that the child may have altered ability to learn and may be 
over agresive due to the harmful effets of fertilizers.(9) 


Residuel-Effect of fertilizer bared on their types:- 


(1)Nitrogen fertilizer- 
(i)Nitrosamines - 
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Nitrates in fertilization can react with amins in fruits to form Nitrosamines which are potental 
carciogen, Processed meats, which contain nitrite preservatives have raised concern in this 
regard(9)(11) 


(2)Phosphorous festilizers :- 


? 
oO [NH4 
OH 2 


*DIAMMONIUM PHOSPHATE* 


Residuous of phosphorus fertilizers can be present on fruit surface While phosphorous itself in 
not harmfull to human heath(17) 

the risk arises if there are contaminants in the Fertilizers, some fertilizers may contain heavy 
metalr or other impurities which may show adverse effect on human health.(9) 


(3) Potassium fertilizers:- 
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*POTASSIUM PERCHLORATE* 


They generally do not leave harmful residues on the surface of Fruit that would pose health risk. 
However excessive use can lead to neutrient imbalance (7) 


Another harmful effect of Fertilizer is the excessive use of nitrogen may lead to respiratory 
problem Cardiac-direase, and several type of cancers.(12) 


They also contribute to increase Pollen production which is a known allergen it is also 
contributes to various disease like west Nile virus malaria and chlorella (07) 


5:GROWTH REGULATORS: 


There chemicals can be used to manage plant growth, flowersing and fruit development for 
instame growth regulators might be applied to promote fruit size and uniformity.(23) 


Growth Regulators are known as plant growth regulator or plant harmons, are chemicals in 
agriculture to modify the growth and development of plant. While they can be benificial for crop 
production there are concerns about the potential adverse effect of residues on human 
health.(23) 


Some growth regulators leave residues on the pot crops and when consumed, these residues 
can potentially harm human health. They can lead to acute or chronic toxicity, depending on the 
level of exposure.(23) 


Certain growth regulators, like synthetic auxins, can act of endocrine disruptor in humans, these 
substance can interfere with the body's hormonal system and have been associated with heath 
issues such as reproductive problems and cancer.(17) 


residues of growth regulators might trigger allergic reactions in sensitive trigger allergic 
reactions. in sensitive individuals when they consume treated crops this can lead to skin rashes, 
respiratory problems or gastrointestinal issues.(17) 


Some growth regulators particularly those that have been associated with increased cancer risk, 
may pose potential carcinogenic effet when their residues are ingested over time.(17) 


Exposure to growth regulator residues during critical periode of human development, such as 
pregnancy, can lead to developmental issue and birth deffects.(23) 

Chronic exposure to low levels. growth regulator residury, even within lega limits can head to 
residue ammulation in human body over time potentially. (23) 


*CONCLUSION* 


In this review paper we delved into the important topic of chemical residues in strawberries and 
their profund impact on human health. Strauberries a beloved and netritious fruit, are Commonly 
exposed to various chemicals in their cultivation including Pesticides, Insecticides, Herbicides, 
Fertilizes,and Growth Regulators 


There chemicals can Leave residues on Strawberries, potentially leading to health risks such as 
acute and chronic toxicity, endocrine disruption and more. To adress there concerns, consument 
prioritize informed choice, through washing and support for organic farming pescticides. 
Additionally advocating for stringent regulations and responsible chemical use in agriculture is 
essential to safeguard both strawberries and human heath. 


In an era of increasing Strawberry consumption, it is crucial to insure that our enjoyment of this 
fruit aligns with principles of food safty and public health 


*PERSPECTIVE* 


lot of reasearch has been already done in the field of strawberry farming, but still its not 
sufficient enough.Still their are lots of things to improve. As we conclude our exploration of 
chemical residues in strawberries and their implications for human health, it is evident that this 
topic remains ongoing concern.To address these challenges, future endeavours should focus on 
collabrative effort among consumers, farmers, researchers and policy- makers.Simultaneously 
ongoing research must delve deeper into the long-term heath effects of these residues, aiding in 
the development of more precise safety guidelines Regulatory bodies should play an active role 
in insuring stringent controls on chemical usage and residue limits, promoting both public health 
and environmental sustainability, By staying commited to thes collective action we can work 
towords safer healthier strawberrines that enrich our lives without compromising our well being. 
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